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OOMFLETR SPEGBFICAIION 
Process of and Toot for Expanding Tube Ends 



We, 
British < 



Babcock & Wilcox Limited, a 
any, of Babcock House, Farring- 
don Street, Loading E.C4, do hereby declare 
the Invention, (Comim m i rated toy Jjbotsche 
Babcock & Wilcox Dampfkbsselweeke 
A/G, a German Company, of Obsrhausea, 
Rhfachnri, Geammy), for which we pray dbat 
a patent may be granted <r> us, and die method 
by which it is to be performed to be particu- 
larly descefced in sod by the foBowing state-. 
. ment:-— 

The present iuveutiuu relates to a process 
of and tool for expanding tube ends, applic- 
able for example to the attachment of water 
tubes to the steam and water drum of a water 
tube boiler. 

It is common practice to secure the ends 
of water tubes tp a boiler drum by fitting 
each tube end within a tube bote in the dnan 
and then expanding plastically the tube end 
within die tube hole, so that it remains firmly 
in contact with the waft of the bole to provide . 
a fiukWght joint in order to improve die 
resistance to the tendency of the tube, when 
the boner fa in use, to puH out of the drum, 
•the part of the tdbe projecting into the drum 
is often cdkd out, 

Several different methods of obtaining the 
desired expansion have been used. According 
to one method* a tod is used which includes 
a conical mandrel about winch, are spaced 
three ccctespondinj tapered rollers, the tool 
being inserted in the tube cod to be expanded 
with die axis of rjie mandrel co-axial with the 
tube end and the mandrel being fed into the 
tube fad e peud eua > of the rollers so that the 
rcflers are displaced outwardly into contact 
with the inner surface of the. tube* The man- 
drel Is then continuously rotated and the rol- 
lers are forced outwardly to expand the tube 
end and at the same three roll progressively 1 
round and into the tube. It has been found 
that with this method of expanding there is a 



tween the tube waH and the wall of the tube 
bole, iPuxtjiennore, the structure of the tube 
metal is affected, the metal becoming hardened 
by the alternating load. 

According to a second rather similar 
method, the tube is expanded by a tool having 
a tapered mandrel and toUero b which the 
mandrel and the roSers rotate and move out- 
wardly towards the end of the tube during. 
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According to ft third method, a mandrel 
with a working surface having a diameter 
slightly greater than tfie inside diameter of the 
tube is driven into the tube end, so expanding 
the tube as it moves into it This m^mod has 
certain practical difficulties when arrolieiirx 
long thin tubes, winch tend to tmckhy audi, 
the removal of the tnandnrf from jthc . ''135£: 
after the expanding operation often givesjpancft 
trouble. 

An object of the present invcndoi^Sljfue 
provision of an improved merhdff ^*8i8 6SBy 
for expanding tube ends, 7^7: 
Hie invention frg'tadts the process for t he , 
securing of a tube end within a tnbe.lfie^ 
a tube plate, which comprises exrwmdihg a 
part of the tube into fluid-tight oontact^wirh 
the waH of the. tube hole by &e turtle 
puHing-out of a Cube *rpBnAh* % member 
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tendency for each point of the tube waH, after 
each passage of a rofler has caused an expan- 
sion, to spring back elasttcaSy and thereby 
considerably reduce the contact pressure be- 
Price 3s.<UL] 



through the said part of the tube end and 
simultaneously as a consequence of ttepnfling- 
out effecting belling of the mouth of the free 
end of the tube into contact with the face 
of the tube plate. 

The invention also factories a tube end ex- 
panding tad suitable for the ^n^hx^ of a 
tube end within a tube hole in a tube plate 
in which withdrawal means are provided for 
the forcible puBing-out from ftwtyfe the tube 
end of tube expanding means adapted during 
withdrawal to expand the part of the tube 
within the tube hole, and the wi t hd ra wa l 
means are arranged during withdrawal to 
operate belling means which effect beflmg of 
the free end of the tube. 

The invention will now be described, by 
way of example^ with reference to the accom? 1 * 
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panying partly diagrammatic drawings, in 
which: — 

Figure 1 is a sectional side elevation of die 
forward cud only of a tool for expanding and 
5 be&mg tube ends arranged to operate on a 
tube end that extends through a tote pjate; 
and 

Figure 2 is a view simifar to Figure 1 but 
with the working parts la a different operat- 
10 tag position. 

In die drawings, a tube 1 extends through 
a tribe hole 2 in a tribe plate 3- with its inner 
end 4 projecting beyond the inner face 5 of 
the tube piaoe to a distance equal to about 
15 twice the wall thickness of fa tnbe. The tool, 
indicated generally by 10, zncindes a forward 
body part II terminating in a bearing surface 
12 which, when the machine is in use, is held 
hrmfy against the part of tnbe plate inner 
20 face 5 which surrounds die tube end 4. A 
mandrel 14 mounted in die body part 11 ex- 
tends eariagy beyond the bearing surface 12 
and at the commencement of the expanding 
operation lies in the initial position shown 
25 in Figure 1 hi winch it extends int» the tnbe 
1 to a point beyond the tube plate 3. At its 
inward or forward end the mandrel 14 is 
formed with an enlargement or head 15 ad- 
joining a part 16 that tapers rearwardfy to a 
W cs^n^Am T^at 17 beyond whic h a part IS 

pj: r -thc ^onHrrf is screw-threaded into an 

operating rod 19 which is coupled to the pis- 
.:. ton of an hydraulic power device (not shown). 
-:./A-^f!0§B> <t four compleuieniaiy expandin g 
35 . members 21 axe slidably mounted on the 
-^tapered mandrel pact 16 and may b e mov ed 
jfcc^^tedal^ned position shown m Figure 2, 
. ^ i^-whlch flhgn^ parts thereof form a com- 
_^-pJete ririg^ifee tube expanding surface 22, to 
40 via daggered position shown m Figure 1 in 
-which one closed pair of the members 21 
is offset rearwardly of fa other pair so that 
^StpveraH radius of each member is reduced. 

. The four members 21 ase held together and 
45 to t£e mandrel by a helical spring 24 that 
encircles part-cylindrical sections 25 of the 
four members. 

\ Slidably mounted on the cylindrical part 
17 of die mandrel is a movable stop 30 in 

50 the form of a tnbe length having a cvimdrical 
rearward portion 31 which is a sBdsng fit on 
the mandrel part 17 end a flared forward 
part 32 of suck diameter at itB forward end 
that it engages* the 'two rearmost ex pandin g 

55 members 21 when they are at the rearward 
end of the tapered part 16 of the mandreL 
Secured to the rearward end of the portion 
31 is a boss 3* formed with a chxssnferen- 
tfalry extending radial shoulder 34 that faces 

60 rearwardly of the mandreL Aiouated on the 
body part 11 are catch means in the form 
of four plungers such as' die plungers 36 so 
arranged as to be slidable radially and being 
biassed inwardly by^ springs snch a s 

65 springs 37. These hungers ore arranged 



to engage the boss 33 end are so 
shaped at their inward ends that they 
restrain rearward movement of the shoulder 
34 past the plungers only until the axial force 
on the stop 30 exceeds some predetermined 70 
value. 

Also mounted on the body part 11 is a 
circular row of eight tube end belling ele- 
ments 40 so guided In die body pan 11 as 
to be capable of radial movement only and 75 
biassed by springs such as springs 41 inwardly 
into engagement with, the stop 30. The inner 
side of each dement 40 is provided with an 
inclined surface 42 cflmp^fflyntTtry to the 
flared forward part 32 of the stop 30 so that 80 
as the part 32 moves rearwardly past the de- 
ments 40 they are moved outwards in a radial 
direction. Each dement 40 is formed with a 
fbrwardjy extending tongue 44 arranged to 
extend within the tnbe end 4 but of such 85 
length that its forward, end is spaced from 
the tube plate face 5 by a distance somewhat 
greater than the thickness of the wall of the 
tube 1. - 

To carry out die expanding operation, the 90 
tool 10 is brought into position opposite the 
tnbe end to be expanded and the mandrel 
14 inserted into the tube to the position shown 
in Kgure 1, so that the bearing surface 12 
engages the tnbe plate face 5, tjhe stop 30 95 
bemg set with its shoulder 34 forwardry of - 
the plungers 36, the expanding members 21 
being towards the rearward end of the tapered 
part 16 of the mandrel 14 and the rearmost 
pair of the members 21 being in contact with 100 . 
the forward end of the stop. 30, 

The mandrd 14 is now drawn rearwardly 
through the tool body , part 11 by operation 
of the hydraulic power device so that the ex- 
panding members 21, which are held against 105 
axial movement with the mandrel 14 by the 
stop 30, are caused to move outwardly into 
contact with and to expand the part of tnbe 
1 which lies immediately outside the cube 
plate f. As tins takes place the forward pair 110 
<of the members 21 move slightly rearwardly 
into afl gpmgnr with ahe other pair of the mem- 
bers 21, 

Once the head 15 of the mandrel 14 comes 
Into contact with the expanding members 21 113 
force is transmitted dliectry ine snand^d 
to the stop, which is caused to move in a rear- 
ward direction so that the plungers 36 of the 
catch means ride over the shoulder 34. The 
expanding mernbers 21 and the stop 30 mcrve 120 
rearwardly with the mandreL the members 21 
effecting progressive expanding of the part of 
the tnbe 1 which Hes within the tube plate 3. . 

As the members 21 approach the inner face 
5 of the tnbe plate 3 the flared part 32 of 125 
the stop member 30 engages the inclined sur- 
faces 42 upon the eight belling elements 40 
and causes those elements to move outwardly 
radially so that their tangoes 44 engage and 
bell outwardly the projecting inner end 4 of 130 
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jthe tube 1. This bcfiing operation ends when 
t±te tube expanding surface 22 comes into cort- 
tac t with the forward part of the surfaces 42, 
whereupon rearward movement of the mandrel 
relative to the tool 10 is positivdy checked. 

Tie tool 10 ds now removed from die 
finished tube, the mandrel returned tp its far- 
ward position, die tube expanding elements 
21 slid along the tapered part 16 to rftrir 
rearward positions, and the stop 30 restored 
to its forward position* Hie tool may then 
be applied to the next tribe $o be expanded. 

The machine described is adapted to act 
npoea a preselected size of tribe, tjoc diameter 
of the expanding surface 22 being appro- 
priately related to she internal diameter of me 
tubel if desired the head 15 of the mandrel 
maybeoiadeadJcsta^ariaHyof the mandrel 
14; k then scots as a atop adapted by limiting 
movement of the e»T»n"fr^ members axhdfy 
of the tapered part of the mandrel to deter- 
mine the effectrfe diameter of die expanding 
members daring the ggpgwrifag operation, and 
the position of the atop being a dju s tab le per- 
mils variation of that effective diameter. When 
the head 15 is axiafly adjustable, It as ^advan- 
tageous to adopt a pistoaHcin* shaped, over- 
lapping design for the expandtog members. 
What we claim fc:— 

1. Process for the sparring of a fc&e end 
within a tribe hole in the tribe plate, which 
comprises expanding a part of the tube snto 
flariitfght contact with the waH of the tube 
hole by the forcible puBing-out of a tribe ex- 
panding member toragh the sail part of 
the tube and dmofttaueuusly as % consequence 
of the pufling-ont effecting befiing of the 
mouth of the free end of the tribe into con- 
tact with the face of the tribe plate. 

2. A tribe end expanding tool suitable for 
dse txnawH i ig of a tribe end within a tribe 
hole in a tribe plate, wherein withdrawal means 
are provided for the forcible puffing-out from 
inside the tribe end of tribe expanding means 

45 adapted during withdrawal to expand the part 
of the tribe within the txbt hole, and the 
withdrawal means are «"»^ during with- 
drawal to operate befiing means which effect 
befiing of the tree end of the tribe 

50 3. A tool as daimed in Claim 2, wherein 
the befling means comprise a circular row of 
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tube end engaging elements which are 
arranged to move radially outwardly upon 
withdrawal of the cube Expanding means and 
so effect betting of the tribe end. . 55 

4. A tool as claimed m CMm 3-, wherein 
the tube expanding means include a plurality 
of expanding members feted about the peri- 
phery of a tapered part of the length of a 
mandrel which is inserfrbk axiaUy into the £0 
tttbc to be expanded and forms part of the 
withdrawajmeans, atop means are arranged 

to fie within the tube to be ex pa nd e d at a 
forward initial position, catch means are' 
arranged to restrain outward movement of the 65 
stop means from the initial position unless 
the outward force on the stop means exceeds 
a predetermined value, the stop means being 
arranged to restrain outward axial movement 
of the said members upon outward movement 70 
of the mandrel only tmtH the force exerted 
exceeds the predetermmed vame, and the tube 
en d engag ing elements are arranged for en- 
gagement by inclined surfaces on the stop 
means whereby upon the tw nnftfffl moving the 75 
expanding means and thus the stop means hi 
an outward direction through an impropriate 
distance a part of ifce tube that extends beyond 
the tribe plate is engaged and belled out by 
the befiing means. go 

5. A tjioj as claimed in Claim. 4, wherein 
the expanding members ere held in dose con- 
tact with she tapered part of the mandrel by 
a rMVHnff crflriflg spring. 

6. A tool as daimed in Claim 4 or Ckim 85 
5, wherein a atop provided on die mandrel is 
adapted by timltW movement of the expands 

mg members axiaBy of the tapered part of 
the mandrel to determine the effective dia- 
meter of the expanding members during the 90 
ex panding operation, and the position of the 
stop is adjustable to permit variation of that 
effective diameter. 

7. A tube end expanding tool arranged and 
adapted to operate suhrtantiafiy es described 95 



sohstamtiaily as shown in, the acoanpanying 



3Por the Applicants. 

A. d HRJCE, 
Chartered Patent Agent. 
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' SHE£T This dnwUn h a ^production of 
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FIG. I. 




FIG. 2. 
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